Electrostatic interactions of androgens and progesterone derivatives with rainbow trout estrogen receptor.
In primary cultures of immature male rainbow trout (rt) hepatocytes, vitellogenin (Vg) gene expression is regulated by E(2) via the estrogen receptor (ER). However, steroids other than estrogens can also stimulate Vg gene expression. These steroids are hardly converted into E(2) during incubation and their stimulatory activity is completely inhibited by tamoxifen implying rtER involvement. These steroids have no or a slightly positive charge on the Connolly surface. In contrast, steroids that failed to stimulate Vg gene expression had a strong positive or negative charge around rings C and D due to polarization. The amino acid sequences of the ligand binding domains (LBD) of rtER and human ER alpha have 57.7% homology; only one amino acid differs in the presumed steroid binding site. We modeled the three-dimensional structure of the LBD of rtER using X-ray crystallographic data for hER alpha in order to investigate the fit (structural and electrostatic) between steroid and rtER. Two factors are essential for binding to rtER: (i) hydroxyl or carbonyl groups near C3 and C17 of the steroids (hydrophilic regions) that can form hydrogen bonds with His(489), Arg(359), and Glu(318), (ii) a hydrophobic steroid nucleus that interacts with a hydrophobic region of the rtER LBD through van der Waals forces. If polar functional groups are present, the hydrophobic interaction between steroid and the rtER LBD is considerably weakened.